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btouiw I/4JIC qrI4 biotw vio tp J.4HE ip Lcbo1JqG1u MFJCI}JCL qic cpIq qCJCq
J.4HI2-CH M!1P Ct CYCGbLiO1J IPC '1HE2 iIJcJnqc2 iUtOUJJ11iOU 0UMJCJCLIpG cpiq11tC1Jq2IIJA
A9LIpC LbCCflACj? fl!UIPCJ.4HE2 qiir 2C1 JJJG qicpofowon2/\1Liffp1C?ILCCowbILpJG toqJG
y uq y bLc2duI qccubiiou9uqWCV2IOLIPCq!cpo1owouq CO1J1!Ufl0flqCbCIJqGIJI
Ipc bcpoojAGL2
bnLboC o o tpcc W IILC 10 qjc nh!I!i11ou o LCOnLCG 01 wGqici? u-uc cpiqLCtJ w
CH2 VI10CtPGL JCLC ¶ILG J UFIWPCL 0 1CUJf1JAG UJG1ILC o 1C wC iAbc2 o ILIJJGJjJC
}JOWC jip bLGCLJLitJt0LWI1!0IJ011 IpC coutiunorl2 uou-pJCJItp qGbGuqGul MLI9pJC 0L fl 4HI2
W0JCL M0L fIJ Out cwbioii.pj o ic IJJOfJJCL o tp bLc-2cpooj cJiJqLCIJ MOLJ(C oru2Jqc 01 1C
CLC MPCtPGL tpc cpJjq utrcuq u bLc-2cpoo 01. iuqcLmtcu 01. cpoor JIJq M}JCtJCL qJC
101. tJJC t4HI2-CH LPCC Li1PIC WCnLC MCCL fC cpiq p OWC wq 0 cpijq C1LG MJ1 (1U 01
y bLccu1 qCcLibtiou2 uuq WCIIJ2 101 Ipc qicpotowon uou-pcip qCbCuqcut ALI1pJC
ILOW (PC MHI2-CH2 qu C ¶Juq JpJC y uqbLC2Cu qcbGuqcul MfLWPIC ILOW tuG M11E2 qw C1
(pG qcbQuqcut ALHJJC ncq!u(pG JIJ)\CJ)JJC w uq 8V bLc2cuI qcbcuqcur iiwpj
i noLqwLkjc drnric jcpj y tJJLOJIP gy bLCcu( qcctibtiou uq wu ot ijj ot
qcbCuqCu( ML!uptc MG Iot!c 1flIJC1i0U loLw MPGIJ1J1jAJJJ (Gcoutiunon qcbCuqdul
flG GiIpCt LOM piL(pMc!pt ot puuqicb M!IP (jiG OLjJGL ALipJc !11 IJPIGMPGIJ J11 AIIJ qicporowonbLcGur wbJc2 o njj o icnir bbGuqix jpIc v-ibLc2cuiJ flJ G1 O LGfIj12 IOL OIJGO11}JG
piI4pncip (Low cLo o olJGywtcLbLccqpc wcni o ipc qiLupnuioIJ iu fG ybbcuqix jpG MG
COGWC!GIJ hOLC12G O IU1GLbLG111OIY Ipc or-bccocjjciGui LGbLGGLJ1 IpG W1LJU GGC1 Oj IOM
qGJJJot1bpJcnq GcODOwJc / upc JpG copcicu uq wqq CLLOL LGbLC2CUI(JiG¶ICt1IJ JOI1
bLcdufLGf1ILfIUJOM P!I4PMC!P(pG wGqicj L!2 MaJpJG poqiu courni (pG OIJiGL
JuqcbGuqcuLI4pJ LOW J)JG 1 ipc 14112LJX(GGIJ 'P!b1n JOMp!I4pMG!PL jpi y niq y
JjJfl OL GXwbJGjipc 3\f 1IWIJJJLIG2 LGfl1I2LOWflJrL(ccu cbcLc fO( GCJJ fIiU (jIG JUJG
wGq!C1JL1J( aiipjc ou ipc qcbcuqciu/L!pjG pojqiu coIJnJ(JJJo(pG OIJJGL IIJqGbGUqGIJIMLI1pJG
JOI1iC LGLGIOU LGflj1 M[JGLG pc ouACOG!CIGIJ(LcboLLGq i (JIG COGjC!GU( Oh(pGG(jGC( O (JiG
CH2uq J)JPIGW (JiLO1JJJp LGbOL(LGflJ(2 f11J(JIg J.'1HE2 I'-'JI CJG G9CP LOMcoLLcbouq2 (0OIJG
flJJA?iOh(JiGqicpOrowonhJOU-pGJ(p I L!pJG2LP1G y 1JJLOfJCLGbOL( LGflj( (JIG 14H12-
ipiv-ciuq-pbLGGu1 LGf11 fl!I (jiG jOi(!C ifIhJC(IOU OLW LU T Wfl/9U1G
II. G2flfl2
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L°1?ciL2 VJ10CPGL 1pc Lcnp luqicIlIG 1pu q wcqicIJLI2Jji IJA GJ9C1 OULC2OflLCI!10U0
(Env-B) p? qii ciou pq Juci.scq 10 1u I1JCLC2G o oic 1!/cu1A bGLccul!U
3o oicpijqicu 'U tpc uiq 2G2 MGL 2uq nuqi.LpGqncuiou opc-iuqicbbq vci
bLc-2cpoo1 piuqicbbq bLoLw2 JU 1G 1JLCG AC1L2 pcwcu jgg cuq ioow cqwicAGL Jg-
bLoiiw MpiCp CUCLjJA pic pip qnr iriqu UU102 VUOWGL bo!pIc LG20LJ 12 LJJG GCbflJ2i0U o
pcjcq niuqicbbcq !2 Lcdn!Lwcu1 10 1u ccc o bnpjic1A nuqq piuqicrbbcq bLc-2cpool
¶lqnIl\cpjlq lu ipc bLoLrur 1u (GLG 12 2OWC bo22ipi1iA oi LG/L2G cn21A 2IUCG pGiu
corIu1GLbn4 lU ipc WHI2-CHW JJJG J'1HF2 M2 fIG ou1A qr 2Gf 10dnG2I!ou2 Ip0ni fIG 21G ¶Juq
bw-2cpoo1 bGLiGucG2 o fIG cpijq yuq rpc piuqicib, M1IiIpJG iii fP MHE2 qOG2 UO JIG IqILGCI
Gxbwuiou2 oi.qi2b9ur? cui tp 21LG22G uqcqwowqcqdrlG2(!ou2 rponr
qoG2iuq 2iu!icnJ1 LGl1iou2pib puiccu bLG-2cpool 01H2niq[JiJqiCb IPGLC 11W owG boipJG
2IU1IICJJJ( LGUIOLJ2JJib PGIMGGLJ wGq!c9 Li2C niq bLG-2cpooj OflL2 MJGLG2 fiG OIPGL 111'PG 4HE2
CTLG driiirA OL WO1IJGL2 IJrIWpGI. O }10flL2 0 MOLJ( HOMGACL OLIG q9f1 2G( IIJG I'1H12CH2 IlUq
MG!LPGL q111 G1 IJIJq22Uft!C111J1 LGI11iOLl2p!b pG1tGu wGqic11J u o 1pc cpiq uq qA citc IJOnL qiA
bLoLw uq I 2WUIIGL 1111 WpGI. 0 cpijqLGu JJJG LG2IIII2 0 IJJG2G LGLG2210U JU11jA2G2 11LG IIJCOIJCIfl2IAG
i pcuqicib LG2flII2 iu WOWIJOIIL uqiiii piJcL qn\cplJq L11ioILl LGGL UflWGL oi qni iii
2IUiic11ui GiC oil tG dnJIfA ¶flJq UflWpGI. 0J P011 IOL (jiG bLG-2cpool bLoLw MpicJ fiG cp!jq uGuq2
J11POLiOLCGOLbLG-2cpooj A11LipJG2H0MGAGL iii fiG WHE (jiG nuqicib A11Li1pjG 12 onuq10puG 11
[JG11JI4J LI22ML1IIPIG2!2 onuq(0P11AG 11 2iIJ!fGLJ( GfGC1 OU11IJAO fiG COIJfIUflOII2 cpijqC11LGWUGLIJ
Oil (jIG11qfl(1\Cpijq urliO wIjJG bLc-cpoo bLou7wLji11(cpijq 11uGuq2 bOL(JIGMHl2-CH IJOUG 01 (JIG
ill IJJG 1.'1HE2 H0MGI\GL iLl (pG 4HE 10MpiL(pMGipL12 onuqropibo2JliAQ11uq2iIJfIcrnJ(GGC1
drrnji? oi cpiq C1LG oi.ou£G dnguiii? 0 bLG-2cpooJ JJOflL2 01. UJUGLIMI jiOIIL2 O MOLJC JJJG 2TWG 12 (LOG
4Pl (PGWHI2-CH JOMpiL(pMGiJJf !2UO( onuq (0 JJ/G 2U!IiCU( GIGC( Oil (JiG dnuiA
wqic11IG (JiG WflLI1JfJ GGC( oj JOM piL(pmGipt ou £JiG2G /LipJG2 pojqiu cou1u1 qj OIJIGL iuqGbGuqGU(
qGbGlJqGu( IU1JiJGiiuq jOL (JiG L4HE2fI2G (l5flVrbK 12 (JIG qGbGuqGul iupG LPi y uq Qy
iuq MHE2 LG2bGCI1AGJA (JiG ybbGuqix L11PIG2 0L (JiG J,1HI2-CH2 MG fl2G CCHOflI￿2 (JiG
11J MG bLG2GIJ( G)CWbJG2 O jflJJ 2G(2 01 LG2fIJ(2 !U bbGUq1X 111PJG2 'j-uqoLfiG WHI-CH
JJPjG2 V-iiq1-QC 2[JOM IJJG LGLG22i0U LG2fIJ(2 OL (JiG uou-pGf (p COuh]U11002 A9LijiJG2bLoLw M!Ip LGGL 1CCGL\LflCU1 LfliO JjJ112IJJGLGi owc bo!p1G GAIqGIJcG ipu JOM pii4JMciJJ(
MJJICJJ UJflLGq 1GCjJCL\21flIJ1 L91iO iuqiciiGq JJ11 jOM piup/cit cpJjqLGu iucuqq bLc-cpooJ
cpooJb 'roip!pMc!p pjqwu pni ti rn!1!°'- ipc qiw
CMGUCG OU IjJG oI JOMpff4p/AGijJfoLl bLG-2C(JOO ouqirr iuqxcGq gL1rGL bLc-
iwb,ci oudn1,iA 01. drjuiiiA ot cpijq cn.c niq ou wicwj cwbjoAwcu jpci.c ti cou1jciIu
bLc-cIiooJL nJqou po2biiJiiou2 o 1G2 cpiJqLcw i qqiioir J0M P!14PMG!P1GGW O P" I!11JG
JjJflJL fiG LGflJf iuqic1G qii i°' pJLfiMcIpi p ILJIUCIJ( AGLG !Wb1C ou JJGRP oj
urpjc oi pqqi LIJ 1LG boi1tAGfA uq iuxcuqA tjq o pq qiA iuq pobiij nrxjicriou
01.GLI0fl!11UG22 pA poni ouipnJq fiG UflWGI.0poI4-1JA IJIJIpA¶fiOfli j3 U!pL jpC OIJJGL
bLOW fiG J1PJG2 JOM pILfJJMGIJU iIJCLGG2 fIG IJIIUJPGL oi pobirii uiJJf jOL cpLouic couqitiou
CH \J f1jj 2G1 O LG2fIJ12 n?!u HO2bWLL fiG qcbcuqcut i uipJc ibbn. iu ybbcijqix jpjG v-
ipigv-gcLGboui z.ciou tcnjt o1. couiunom pGp qbuqui MJLItTpJG jL0W rp t4HI2-
tJcq o booL [JGjf 2W1f1 JLJf LG1GL G1JL CLG niiJisuiou iiibLG-cpooJ AGTI2
COGjJJCJGU1 }rnAG IJJG!L GbGcGq HJq wor JLC 2f12fC}IA JUIJiC1IJU HJJ1P L!2 ! ?1L01JJA
flh1J!1fIOIJ pA CpJqLG1J KnIr !'J 19PIG V-C COUIW2I apLbJA tnqi bLGIion LGI1J1 HGLG 1J Oj fiG
OtGL WGI1ILG o, pcijip LIIC iiG iunjciujA cpjcq o booLGL pGjrp rrn iuq LG1fGL Gijf CJLG
OIJG UipLiu pc po2b!11J pA poruIMObGLcGutGboiiu--g o 1G wu/JnG1OL1pI/wJpJG JJJG
GLJOfl ijIJG Iii fiG bt AGTL JiJ iqqiiioir IOM pI14JJMciJJ1 IUCLGG ip btopipijiiA ot bcuqu T1 JG1
roM P!4PMGIJ1 JJ Uft!CUL Jwbc( ou ¶IJJ p1p cxcGbl MJJGIPGL IPG cplJq p p9q
MHl2-CH V U'II O LG?fIJI2 IOL fiG qGbGuqclJt M1LJj)JG HO2J4LLE ibbGL2 Ju ybbGuqix jipjc v-
LGLGiOU2U .C MG JJIAC xcjriqq C!A!1A J!W!WfouqGbGlJqGu( ''-p1 yjjUJAG11(JJ!G fiG
LGLC2!O1J IIJ MG AG GXCJflfG qGbGuqGuI MfLjG LGj1G 10 CLOIJIC couqirioii IU J0I1
i cpLoIJ!c pcirp couqi(iou ¶JIJq ..LPIG.XC qGcupG luG GJCC1 Oj JC1AJA J!W!1f0U IL (JJG JOI1
CLG AL1fPJC jpjy qGcLJpG rpc GUGCI 01 JOM P!1LPMGIP1 J1pJG j3 qG2CL!JDG fIG GI4GC1 0j
yipionp c !uqicnG tp ijci ot wGqic LIJ(oii qicpolowon? pcjrp iJifi uq
ALipJG
cioo bLo&cw uq qoG uo GGW io jJJIG J IIJJjJCJIJI GjGC1 oh qiA CLG OL WUGLIJJ GWbJOAWGIJI
bLG-cpooJ Gq cJJiJqLGu J IJfGCf2 tpc IJI1WGL 01 JJOflL2 1IJ\OL 1}JG qnjnqiir L1J0 0j fIG bLG-cpooJ 01.10
C0U1I2?1MJIJJ fiG AOflUGL Lonb MJJGLG ipont bcLcGuI bduuGq 01. piq qGAGq JUqGLIL1GU
o iG cpJJqLcu Gq ix to Gip1 a410 ¶11fGUG JUUGLfl4CU jjq qGfAq pc tu o JwqGLn4cu jpr
bo!ui2 iuq OflLbGLcdutcboiu Lc2bGc1iAc1? OL IOM pll4ptipf uq puqrcb ot rpr bGLccuI
!UCLGIU fiG CrnUCC O1 qG[AGq GIJtLX !1U0 iUqGLLLCu JJJCw1Ji1flqGMGLG p0n1 1LGG bGLcGui
1(tGuqiu juuqcLucu potpP!PMG!Pt iuq puqicb MGLG iu!pcur (1ciGj) C10I2 iu
CPIIqLGU rCifllqJ? q!Q IPL MGLG iporii QØØ cp!qLGIJ icq JX 10 Gipt N4JO pq 01. MGLG Cffl.LGIJIIA
cpzjqwu MO MGLG JX WGIJJt IJL1JGLtpnJWGJ2flU1J bfJJJ tpJ2 AJLWJG WG2I1LGq Mpf fiG
i iqqitiouMG LUwoqGbLcqic1iutpcbLopipiJi1AoqcjAiu iuqGLLtGu4OL 1poc
iuqicbcowbLGqto jOL tpoG iniponu
cdnjtiou Miicpn?Gq HVL4DICVb' TIJq JAGLSG ¶G 0IGIJ1GLJIJ iIJqGLJL1GU 0 0LfIJO?G M!Ip
101. U0LWI1 pi1.1pMGi}Jt cpijq1.GuJJJG WiJitflqG 0 fiG qqjccucc MGI.G OWGM}J1 WJIJGL LOL the
JOM piL pMc!jJ1 CpiJqLGIJ fiG /GL1G JG 04 pGiIJUiIJ JUGLLLGIJ i Acii cowblLGq 10 AGJL
OtpGi IIJqGbGIJqGU M1Li1plG niq 0L 1 /JflG 0 GL0 9Uq M9flG 0 OLJG 0L fiG WGIC ur A9UfPIG J0L
Mitp ¶Juq MifpOfTI wcqicJ LIC MG cijcnpucq bLGqicrcq AP1 I0L rpoc Miip WG1J M11G 101. 11 0 (PG
puqicb w22G2JtJtJJG uJUi1flqG 0 IjJG qijjGLGUCG iii 1G 0 pGIUUIIJ iUqGLJLtc1J PGIMGGIJ rpoc
ncqIOM P!ltPMGPitpc cdrnuioii M 21Jij)C9U( I1 (PG J IGAGr Juq M iiJipcnit 1 (PG IGAGI OL
OIJCG M!qJ HVWDICVb fiG WGCI L!i( L!PIG tiuq OIJCG M!14J FOMI3M I' (jiG bccijcriou MpJCp
WjiLJ iLJqGLLfGu iU0LWJ1i0IJ V1(0G1PGL (GLG MGI.G I3ctQ OpGLMflI01J JJJG woqc MJ LflIJ 1M!CG
(JAG TG ionbpitt iqqcq J(Jcpijqwu n' pLorip cipt Gtcjriqiu cpijqtcii iii01. pJpGL LqG ''tp
pqLJG/\GL rcGuqGq j0L fhJGGU}A2G' MG iLJcnqGq LJO( otijA LpG cJiqLGu !'IJJGIjJLGG 10
MGIPI1II q!rLipnL!0uj0LJl woqcMGcxcjnqcq(jiGCpJJCJLGU MOMGLGiii J1 jG1 (JL( LJqG iuqMjJO
jouqGLJL1clJ-- MIIJJ CGU0LC AjflG tOL Cp1JqLGIJ mpopiq uoiACt jiGitUIUGLfL1GUMG bccicq
GOLG MG bGuoLwGq WfljtiMILi1fG b1LJWG(LIC woqcj (0 j!jf1LG (!WG, qf--G OIpGIIJUIU
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